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next to agricultural lands while Kuhlerneyer's #1 and #2 Ponds were sur­

tounded by cattle-grazed woodland that contributed to nutrient runoff. 

Priern's #2 Pond had a basin shape similar to Kuhlerneyer's #2 Pond but did 

not support a green algal .bloom. This pond was surrounded by unused wood­

land that probably reduced nutrient loading from runoff (Boy 1976). 

Ponds having higher relative leech productivity also supported fathead 

minnow populations. Study ponds typically experienced oxygen depletion 

during ice cover and winterkilled minnows were observed at water sampling 

holes in February and March. Held and Peterka (1974) studied fathead min­

nows in North Dakota saline lakes approximately 280 km W of Detroit Lakes 

and reported most spawning fish were one year old and few were two or 

three years old. Isaak (1961), as reported by Held and Peterka (1974), 

also observed that most spawning fathead minnows were one year old in 

Horseshoe Lake 160 km ESE of lakes. If these examples represented 

fathead minnow age structures in study ponds, then annual winterkilling of 

minnows likely provided a readily available food for dormant leeches 

emerging in the spring. 

Firm substrates like rocks and stones have been reported to be pre­

ferred over mud and sand obscura for movement and cocoon deposition 

(Sapkarev 1968). Commercially harvestable densities of leeches are 

frequently found in ·northwestern Minnesota where pond bottoms are composed 

primarily of muck and detritus overlying sand. Like other erpobdellids, 

N. obscura is an excellent swimmer and can travel relatively long distances 

in search of food. Many authors have reported finding erpobdellid cocoons 

attached to rocks and stones but rnacrophytes were the primary available 

substrates in these study ponds. Minimum leaf or stern size was required for 

cocoon deposition. N. obscura cocoons were frequently found on leaves of 
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yellow waterlilies (~. variegatum), white pond lilies (ii_. tuberosa), 

large-leafed pondweed (E_. amplifolia) and claspingleaf pondweed (£_. richard­

soni). Cocoons were occasionally present on stems of stiff wapato (~. rigida), 

arrowhead (~. latifolia), softstem bullrush (~. validus), cattail (!.· lati­

folia) and leaves of flatstem pondweed (E_. zosteriformis). Cocoons were 

never observed on leaves or stems of coontail (f. demersum), water milfoil 

(.fi. exalbescens), stonewort (Nitella sp.), muskgrass (Chara sp.) or narrow­

leaf pondweed (f. strictifolius). 

Seasonal changes in dissolved oxygen concentrations at various depths 

were an important factor in the ecology of Ji. obscura in permanent ponds. 

Oxygen depletion at the air-water interface during ice cover was probably 

the cause of elimination of fish as leech predators in ponds. The plethora 

of small ice block basins without connecting waterways in northwestern Minne­

sota may also have limited fish distribution. Absence of fish, other than 

minnows, that may prey on leeches likely allowed for increased leech density. 

To survive oxygen depletion and toxic accumulation of sulfides at the water­

substrate interface during ice cover, it was speculated~- obscura became 

dormant. Trapping data from Early's Pond and Priem's #1 Pond indicated 

weight-loss during ice cover but the mortality occurring because of severe 

winter conditions was not known. Many leeches can survive considerable 

dessication in temporary ponds or streams by burrowing into damp soil and 

forming mucus-lined tunnels or cavities (Hall 1922). ~- obscure may have 

used pond bottom soils as insulation from severe winter conditions. 

Water level fluctuation may have adversely affected ponds with com­

mercially harvestable Ji. obscura populations. Czapewski 's Pond and Sazama's 

Pond froze into the bottom in February 1981 and both ponds froze: into the 

bottom in January 1982. Leech populations may have been partially destroyed 
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by ice penetration into pond bottom soils. 

Use of De Lury Estimator for N. obscura 

Using the De Lury method to estimate standing crop of !!· obscura in 

permanent ponds appeared to have the best application during May. Estimates 

calculated from harvest data from Fudge's Pond (1980) and Kuhlemeyer's #1 

and #2 Pond had the best correlation of data and were attributed to warm 

water temperatures (> 13 C). Poor correlation of data from McDonald's Pond, 

Brown's Pond and Priem's #2 Pond in 1981 was ascribed to cold water tempera­

tures that never rose above 10 C during the intensive trapping period. 

Cold water temperatures apparently depressed feeding behavior and,reduced 

leech movement. In conjunction with elevated pond temperatures in May, 

compared to April when ice cover melts, only one generation of leeches 

was vulnerable to standard traps. These leeches represented saleable 

sizes and would thus provide the most meaningful De Lury estimate. 

Experimental Stocking of N. obscura 

Stocking of juvenile leeches in Czapewski's Pond was unsuccessful in 

part because of the inadvertent stocking of subsaleable leeches from other 

harvest sites. Because details of vulnerability of juvenile leeches to 

standard traps were not fully known until 1981, it seemed likely stocked 

juveniles were of the same weight-classes as the natural reproduction of 

the resident population. Complete vulnerability of both juvenile groups 

would not have occurred until September or October 1981 and weight-class 

separation of stocked and resident immature leeches seemed improbable. 

Assessment of juvenile leech stocking in Soo Pass Pond was not attempted 

for similar reasons cited for Czapewski 's Pond. Although the standing crop 

estimate of the vulnerable leech generation was significant, stocked 
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juveniles were likely the same weight-classes as the nonvulnerable natural 

reproduction in the pond. Weight-class separation of the two stocks would 

have been unlikely in spring to fall 1982 as leeches increased in vulnera-

bility to standard traps. 

Unsuccessful attempts at establishing leech populations in the former 

bass-rearing pond was probably because of water-level functuation. During 

the study, water level was reduced to where ice penetrated bottom soils 

during the winter which possibly destroyed any reproduction from stocked 

mature leeches. 

Considering the magnitude of standing crop estimates and the difficulty 

in evaluating stocked individuals, it appeared stocking of hatchery-reared 

juveniles to supplement natural populations was not a practical management 

technique for commercially acceptable ponds. Intensive management of com-

mercially harvestable ponds through other techniques is likely more practi­

cal. 

RECOMMENDATIONS FOR MANAGEMENT 
OF LEECH PONDS 

The goal of a leech pond manager is to maximize production of saleable 

size leeches on a sustained basis year after year. Although some results 

of this study are preliminary and further research is needed, the fol~owing 

recommendations are suggested for management of leech ponds: 

1. Selection of ponds - Good leech ponds should maintain a minimal 

maximum depth of four to five feet. Shallower ponds may produce larger 

sized leeches in years of high water but can be subject to critical fluc­

tuations in water level. Ponds with green algal blooms that have no fish 

species present except minnows tend to be better producers of leeches 
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(pounds/acre). Leeches, in general, benefit in growth from some organic 

enrichment (Sawyer 1974; Aston and Brown :975) and consequently ponds 

adjacent to agricultural or grazed lands produce more pounds of leeches 

than ponds surrounded by woodland. Ponds with soft or loose bottoms should 

also have some large-leafed plants to serve as substrates for cocoon depo­

sition. Rocks and submerged plastic tiles can also serve this purpose 

(Aston and Brown 1975). 

2. Leasing of ponds - If a pond is not owned, long-term leases of 

three to five years or longer should be negotiated with the landowner. 

Benefits realized from intensive pond management can only occur if a live 

bait dealer controls the harvest and manipulation of a leech population. 

Long-term leasing of ponds· can reduce the average rent paid and minimize 

annual bidding with other live bait dealers for known commercially har­

vestable ponds. 

3. Selection of gear - Leech trappers use a variety of gear but some 

trap designs are more efficient in harvest than others. In an experiment. 

conducted in 1980, standard traps used in this study were found to harvest 

25% more by weight than cans with the open end compressed. The effective­

ness in harvest of other trap designs is not known. 

4. Maintenance of harvest records - Maintain accurate records of leech 

harvest from ponds that are leased or owned. ,Harvest records should mini­

mally include date, pounds harvested and number of traps used. From this 

information gross annual production (pounds/year) and De Lury estimates 

of standing crop (pounds/acre) may be calculated. The live bait dealer 

can observe trends in production and adjust annual, harvest until sustained 

yield is approached. 

5. Separation of grade-sizes - Subsaleable sizes of leeches can 
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represent varying percentages of harvest and are frequently wasted or 

released into lakes or streams where recapture is not practical. Sub-

saleable leeches can be managed in the fol lowing ways: 

a. Return subsaleable leeches to the harvest site for continued 

growth and additional cocoon deposition. 

b. Stock subsaleable leeches in small (< 2 acres) shallow 

(< 3 feet deep) ponds for continued growth and harvest 

when saleable size is reached. 

c. Feed subsaleable leeches artificially prepared diets in 

controlled environments until saleable size is attained 

under criteria developed at the University of Minnesota­

Duluth. For further information contact: 

Dr. Hollie Collins 
Department of Biology 
University of Minnesota-Duluth 
Duluth, Minnesota 

AREAS FOR FUTURE RESEARCH 

Development of a commercially acceptable mechanical grading system 

for separation of leech grade-sizes is the fundamental problem facing the 

leech industry. To maximize production from harvested stocks, efficient 

separation of subsaleable weight-classes is necessary to implement exten-

sive and intensive culture methods. If leech grade-sizes could be easily 

separated, live bait· dealers could command appropriate prices for refined 

products and the angler would get what he pays for. 

Evaluation of growth of subsaleable leeches in small shallow ponds 

requires investigation. A few leech harvesters are presently stocking 

small private ponds with subsaleable leeches and harvesting saleable 

sizes later in summer with some success. Research regarding stocking 

rates versus grade-size is necessary to determine what combinations will 
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yield saleable sizes at desired times. 

Determining the range leeches travel to baited traps relative to 

different baits at various temperatures is suggested. Knowing the mini­

mum number of traps necessary to trap a pond would result in time and 

material saving benefits. 

An electrophoretic study comparing N. obscura from Alberta and Minne­

sota might elucidate differences in weight ranges from the two geographic 

areas. If bait-leech culture is to expand to other areas, strains of 

N. obscura that attain heavier weights would have to be secured to ini­

tiate viable culture efforts. 
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Table 1. Surface area, maximum depth and mean depth of study 
ponds. 

Pond 

Priem's #1 
Priem's #2 
Early's 
Kuhlemeyer's #1 
Kuh 1 emeyer • s #2 
McDonald's 
Brown's 
Czapewski's 
Sazama's 
Fudge's 

Area 
(haJ 

4.6 
1.2 
2.5 
2.2 
1.5 
2.6 
3.3 
2.2 
4.0 
3.7 

Maximum depth 
(m) 

6.3 
3.7 
2.0 
1.8 
3.4 
1.8 
2.1 
1.1 
LO 
1.8 

Mean depth 
(m) 

3.2 
1.2 
1.0 
0.9 
1.3 
0.8 
0.8 
0.5 
0.5 
1.2 
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Table 2. Macrophytes found in each study pond. 

Vegetation Pond 

......... N 
==!:!::: ==!:!::: 

(./') (./') 

- - (./') 

......... N ~ ~ (./') 

==!:!::: ==!:!::: Q) Q) 

» » "'O .:::£ (./') 

(./') (./') (./') Q) Q) r-- (./') (./') - (./') 

- - - E E res 3: rcs -
E E » Q) Q) c c Q) E Q) 

Q) Q) r-- r-- r-- 0 3: 0.. res en 
•r- ~ ...s:::: ...s:::: 0 0 res N "'O 

~ ~ res ::s ::s u ~ N res ::s 
0... 0... w ~ ~ ~ co u V') 1...1.. 

Emergent Plants 
Sagittaria latifolia x· 
Sagittaria rtgida x x x x 
Typha latifolia x x x x x x x 
Scirpus validus x x x x x x x 
Eleocharis palustris x x x 
Zizania aquatica x x 

Floating and Submerged Pl ants 

Potamogeton amplifolia x 
Potamogeton zosteriformis x x x x x 
Potamogeton Richardsonii x 
Potamogeton Fries ii x 
Myriophyllum exaJbescens x x x x 
Ceratophyllum demersum x x x x x x x x 
Nymphaea tuberosa x 
Nuphar variegatum x x x 
Utricularia intermedia x x 
Nitella sp. x x x x 
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Table 3. Leech species found in each study pond~~ 

Leech Species Present Pond 

....--I N 
::tt::: ::tt::: 
(/) (/) 

- - (/) 

....--I N ~ ~ (/) -
::tt::: ::tt::: QJ QJ -

>, >, '"O ~ (/) 

(/) (/) (/) QJ Cl) ....- (/) (/) - (/) 

- - - E E '° - 3 '° -
E E >, QJ QJ c c QJ E QJ 
QJ QJ ....- ....- ....- 0 3 0.. '° C') 

•r- ~ .s:::. .s:::. 0 0 '° N '"O 
~ ~ '° :::::s :::::s u ~ N l'tS :::::s 

Q_ Q_ LL.I ~ ~ ~ co u (/') LL. 

Erpobde 11 i dae 
Nephelopsis obscura Verri 11 x x x x x x x x x x 
Erpobdella pun ct at a Leidy x x x x x x x x x x 

Hirudidae 
Percymoorensis marmoratis Say x x x x x x x x 
Bdellarogatis plumbea Moore x 
Mo 11 i bee 11 a grandi s Verri 11 x x 
Macrobdella decora Say x x x x x x x x x 

Glossiphonidae 
Helobdella stagnalis Linnaeus x x x x x x x x x 
Glossiphonia complanata Linnaeus x x x x x x x x x 
Placobdella hollensis Whitman x x x x x x x x 
Placobdella parasitica Say x x x x x x 
Placobdella pediculata Hemmingway x x 
Actinobdella inequiannulata Moore x 
Theromyzon rude Baird x x x 
Theromyzon macedosum Rathke x 

2,.1 Leech nomenclature used is found in Klemm (1972). 
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Table 4. Nephelopsis obscura productivity in study ponds. 

Pond Relative productivity De Lury estimate 2_/ 
(g/lift) (kg/ha) 

1980 1981 1980 1981 

Priem's #1 68.3 75.5 
Priem's #2 1.1 2.3 

Early's 41.2 35.l 
Kuhlemeyer's #1 37.4 261.7 

(r=0.79, 
17 May) 

Kuhlemeyer's $2 58.2 473.0 
(r-=0.39, 
17 May) 

McDonald's 10.3 8.0 
Brown's 20.1 38.5 
Czapewski's 24.6 Data not 

usable 
Sazama 1 s 4.0 Data not 

usable 
Fudge's 112 .0 

(r=0.95, · 
15 April) 

2.,1 Breeding generation of leeches. 
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Table 5. Net changes in water level fluctuation, mean visibility and mean 
chlorophyll 2. concentrations in study ponds. 

Pond Changes water X visibility X chlorophyll a 
level fluctuation (cm) (ppbJ 

(cm) 
1980 1981 1980 1981 1980 1981 

Priem's #1 -39 -58 79 64 15.6 9.9 
Priem's #2 -71 -126 207 3.2 1.4 
Early's -36 -50 8.6 4.1 
Kuhlemeyer's #1 -34 -67 63 16.7 5.3 
Kuhlemeyer's #2 -63 -116 22 45 24.2 5.7 

McDonald's -24 -30 10.9 11.0 
Brown's -53 -101 23.9 17. 5 . 
Czapewski's -22 -51 1.1 1.5 
Sazama' s -27 -57 4.1 5.2 

Fudge's -22 -38 20 46 15.1 6.2 
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